The need for better analytical tools that can provide high sensitivity, detailed molecular information with high spatial resolution as well as coregisted physical and temporal information is well recognized and is evidenced by the fact that it is a goal sought by many researchers and the impetus behind the development of several multimodal imaging techniques. Combining atomic force microscopy (AFM) and mass spectrometry (MS) onto one platform achieving molecular identification with correlated physical information has been demonstrated by our group as a method for high resolution spot sampling [1] and imaging [2] of test substrates. To continue to improve the performance metrics of our basic approach and to expand the ability to visualize the spatial distribution of a wider range of molecular species, we have worked to better understand and advance the material sampling, transfer and ionization components of the experiment. In this presentation, we will discuss a new inline atmospheric pressure sampling/APCI interface and the use of AFM probes with a higher maximum temperature as well as the broader range of compounds analyzed and surfaces imaged.
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A comparison of the new AFM-MS coupling interface with the prior system we used on this mass spectrometer showed a signal increase of about a factor of 9 for the model system pressed pellet of rubrene. This was attributed to the shorter transfer capillary length and to the in-line APCI source that provided a confined reaction region, possibly improving ionization efficiency and also improving transmission of ions into the mass spectrometer. Using this interface a variety of analytes were investigated for the ability to be thermal desorbed, ionized and mass analyzed with this system. Desorption spot sizes from pressed pellets of the pure materials were 1 μm or less. New analytes successfully analyzed to date include the slip agent erucamide, nickel and vanadyl alkylporphyrins, nickel and copper tetraphenylporphyrins, copper phthalocyanine, the polycyclic aromatic hydrocarbons perlyene, chrysene, 8,10-diphenylanthracene and rubrene, as well as C 60. Under optimized conditions, C 60 could be detected from a desorption spot in a pressed pellet of the material desorption spot size of 750 nm wide and 150 nm deep. We also found that addition of a dopant into the interface "T" (e.g., toluene) could be used to alter the ionization chemistry of the source to promote formation of radical cations over protonated molecules. Using this interface multimodal co-registered imaging experiments were carried out on mouse brain tissue. Co-registered corresponding topographic and chemical images of endogenous compounds where acquired with 2.5 μm x 2 μm (x-axis by y-axis) chemical spatial resolution, and 0.2 μm x 0.78 μm (x-axis by y-axis) topographic resolution. [3] References:
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